1. Introduction
===============

Primary cutaneous non-Hodgkin\'s lymphoma (NHL) is an uncommon entity, representing 10% of all extranodal NHLs. It is characterized by skin involvement without signs of systemic disease at initial presentation and 6 months after identification.^\[[@R1]\]^ Skin can be involved in systemic lymphomas as secondary cutaneous lymphomas, which have a completely different clinical behavior and prognosis from primary cutaneous lymphomas, and thus require different treatments.^\[[@R2]\]^ Therefore, primary cutaneous lymphomas were classified as separate entities in different classification systems, such as the European Organization for Research and Treatment of Cancer (EORTC) classification,^\[[@R3]\]^ the World Health Organization (WHO) classification,^\[[@R4]\]^ and the recent WHO-EORTC classification (Table [1](#T1){ref-type="table"}).^\[[@R2]\]^
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WHO-EORTC classification of cutaneous lymphomas with primary cutaneous manifestations.
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Primary cutaneous B-cell lymphomas typically present as smooth, well-circumscribed, erythematouis to violaceous, nonulcerated nodules predominantly located on the trunk, head, and neck regions.^\[[@R5]\]^ Among all cutaneous sites, the scalp is a rare site of representation.^\[[@R6],[@R7]\]^ The conventional therapeutics include surgery, chemotherapy, and radiotherapy. In elder patients, however, the available options were limited due to the deteriorative physical condition. We present a rare case of primary cutaneous diffuse large B-cell NHL with a mass lesion of scalp in an elderly patient.

2. Case report
==============

A 92-year-old Chinese man visited our hospital with a multiple-nodular huge scalp mass on the right parieto-occipital regions. The mass was of 7-month duration and progressively enlarging in size. No history of trauma was presented. The patient complained no weight loss, night sweats, or fever. On physical examination, a firm, painless, nonpulsating subcutaneous multiple-nodular huge scalp mass measuring about 8 cm × 12 cm was evident (Fig. [1](#F1){ref-type="fig"}A). The surface tension of the local scalp was high. Neither lymphadenopathy nor hepatosplenomegaly was detected. Neurological examination revealed no abnormalities and all the serum chemistry profile were within the normal values. Serological tests for human immunodeficiency virus, Epstein--Barr virus, and human T-cell lymphotropic virus were negative. Cerebral computed tomography (CT) excluded the invasion of skull (Fig. [1](#F1){ref-type="fig"}B). Magnetic resonance imaging demonstrated a multiple-nodular huge scalp mass with heterogeneous signals with low priority on T1-weighted imaging (Fig. [1](#F1){ref-type="fig"}C) and heterogeneous signals on T2-weighted imaging. Bone marrow aspiration and CT scan of the chest, abdomen, and pelvis failed to identify any other evidence of systemic lymphoma. Lumbar puncture was not attempted. The patient was treated with surgery for partial removal of the scalp mass. Straight incision was made at the base of the tumor on the parietal part. The tumor was turned over and resected. Subtotal resection of the tumor was performed and the surface tension of the local scalp was decompressed. The pathological diagnosis was diffuse large B-cell NHL (Fig. [1](#F1){ref-type="fig"}D). Immunohistochemistry showed that the lymphoma cells were positive for CD 20 and Bcl-2. Allowing for the advanced age, physical status, and the expectation of the patient and the family, no additional treatment such as radiotherapy or chemotherapy was conducted. The tumor relapsed in situ after 6 months and the patient died of dyscrasia after 2 years.

![(A) Physical examination showing a firm, nonpulsating, subcutaneous, multiple-nodular huge scalp mass measuring about 8 cm × 12 cm. (B) Three-dimensional reconstructive CT scan of the head displaying the location of the multi-nodular scalp mass and excluding the invasion of the skull. (C) Enhanced T1-weighted sagittal magnetic resonance imaging demonstrating a multiple-nodular huge scalp mass with heterogeneous signals. (D) Histological features showing the tumor comprising diffuse large B-cell. HE stain, ×400.](medi-96-e6270-g002){#F1}

3. Discussion
=============

Only 15% to 25% of cutaneous lymphoma show extracutaneous manifestation at the time of diagnosis. However, primary cutaneous NHL of scalp may eventually progress to involve the underlying skull and dura.^\[[@R6],[@R8],[@R9]\]^ In such case, the origin of lymphoma should be carefully detected and the differential diagnosis between primary cutaneous lymphoma and primary NHL of the cranial vault should be made, as the therapeutic approaches and the prognosis were different.^\[[@R10]\]^ The prognosis of cutaneous lymphoma was reported to be relatively good, as the average survival time from the diagnosis is 12 to 14 years.^\[[@R11]\]^ When compared with primary cutaneous lymphoma, shorter duration of symptomatology, early onset of focal neurological deficits, and extensive osteolytic lesions were presented in primary NHL of the cranial vault.^\[[@R12]\]^

Diffuse large B-cell lymphoma is a heterogeneous group of neoplasms in which previous morphological, phenotypic, genetic, and molecular studies have not been able to identify well-defined disease entries with clinical and therapeutic relevance.^\[[@R13]\]^ It seems that demonstration of bcl-12 expression should always raise suspicion of a systemic lymphoma involving the skin secondarily and unfavorable course of disease.^\[[@R2],[@R7]\]^ However, as seen in the present case, the disease ran an indolent course with no intracranial invasion despite of bcl-12 expression. There is a possibility that this indicates transformation of large B-cell lymphoma to follicular lymphoma, but this could not be proved by available clinical and morphopathologic studies.

Even though a well-accepted therapeutic algorithm of primary cutaneous NHL of scalp has not been defined, radical surgical removal associated with radiotherapy and chemotherapy was suggested to be the best option. Notwithstanding, the most difficult part is to decide on the sequence of treatment.^\[[@R6]\]^ According to the concept of personalized medicine, individual condition including age and physical status should also be taken into consideration. As in the present case, the patient was 92 years old and the course of the disease was 6 months. The surgery was performed in order to relieve the high surface tension of the local scalp and reduce the tumor burden for possible subsequent treatment such as radiotherapy and chemotherapy. However, allowing for the advanced age, physical status, and the expectation of the patient and the family, no additional treatment such as radiotherapy or chemotherapy was conducted. It could be thus inferred that the adjuvant treatments were of great importance in preventing relapse of primary cutaneous diffuse large B-cell NHL.

The present study described a rare case of primary cutaneous diffuse large B-cell NHL with multiple-nodular huge scalp mass. To the best of our knowledge, this is the oldest patient with primary cutaneous NHL of scalp that has been reported. This case highlighted the limited access to standard treatment options in patients with advanced age. A thorough examination is necessary to decide upon the treatment for the primary cutaneous lymphoma. Further accumulation of data for scalp lymphoma in elder patients is needed to improve the treatment modality and the prognosis.

Abbreviations: CBCL = cutaneous B-cell lymphomas, CTCL = cutaneous T-cell lymphomas, EORTC = European Organization for Research and Treatment of Cancer, NHL = non-Hodgkin\'s lymphoma, WHO = World Health Organization.
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